Indicators reflecting the double burden of malnutrition are rarely measured in nutrition surveys and are needed to strengthen national data systems. Indicators such as body composition reflect both metabolic response to undernutrition and obesity risk and nutrition-related noncommunicable diseases. Stable isotope techniques (SITs) provide accurate data on body composition, exclusive breastfeeding and vitamin A status that are otherwise problematic with routine methods. Integration of SIT-derived nutrition indicators in data systems could improve the design and evaluation of programmes focused on obesity prevention, food fortification and infant and young child feeding practices. The Working Group at the symposium considered "how SIT-derived nutrition indicators may be integrated into surveillance systems to strengthen data availability and capacity at national and regional levels". Practical considerations for the use of SITs include cost, sample size, rigorous training and logistics. It was concluded that SITs are best suited, at present, for use in subsamples of population surveys and for validating tools that can be scaled-up more easily in population surveys. In the long term, SITs could be applied to larger surveys following potential innovations in more affordable, hand-held devices for analysis of stable isotope enrichment in the field and simpler specimen collection protocols.
Introduction
There is a need for strengthening the collection of timely and accurate data to support the achievement of the Sustainable Development Goals (SDGs) 2 and 3 [1] and the commitments of the Rome Declaration on Nutrition. Despite considerable progress in measuring malnutrition (i.e., available databases for monitoring SDGs indicators 2.2.1 and 2.2.2 [2] ), much remains to be done if the SDGs are to be met. The increasing prevalence of the double burden of malnutrition (DBM) poses an additional and complex measurement challenge, highlighting the need for robust and updated data systems and monitoring frameworks. For this reason, novel nutrition indicators are needed to better measure and understand expo-
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All rights reserved. This is an Open Access article licensed under the terms of the Creative Commons Attribution 3.0 IGO License (CC BY 3.0 IGO)https://creativecommons.org/licenses/by/3.0/igo/#). Usage, distribution and reproduction in any medium or format, even for commercial purposes, is permitted, provided the original work is properly cited. DOI: 10.1159/000503669 sure-outcome interactions to best inform the design and improvement of activities responding to the DBM. The International Atomic Energy Agency (IAEA) sub-programme on nutrition encourages Member States to apply stable isotope techniques (SITs) to accurately measure nutritional indicators such as breast milk intake and exclusive breastfeeding, body composition, total energy expenditure, bioavailability and absorption of essential minerals (iron, zinc) and vitamin A body pool size as a measure of vitamin A status [3] .
The adoption of SIT-derived nutrition indicators will lead to improvements in the assessment of critical indicators for better informed design and evaluation of national programmes on the prevention and control of programmes focused on obesity, food fortification and infant and young child feeding practices. The below-mentioned examples have used SITs and have informed policy by studying mechanisms and associations in a small number of participants. One study from Seychelles measured body fat using the deuterium oxide dilution technique and found that approximately half of 8-to 10-year-old schoolchildren had excess body fat [4] . However, the study results were compared to cut-offs for excess body fat based on anthropometry [5] , highlighting the need for cut-offs based on stable isotopes. Stable isotope-derived data on body fat and energy expenditure were used in Chile to develop a preschool nutrition education and physical activity programme in response to a rapid rise in obesity among preschool children [6] . In Guatemala, the deuterium dose to the mother technique (DTM) was used to confirm self-reported breastfeeding practices among mothers [7] . As reported in other countries [8] [9] [10] , exclusive breastfeeding was overestimated when assessed using maternal recall compared to that measured using DTM. Studies using SITs have also been used successfully to inform decision making involving food fortification with micronutrients, such as iron [11] and vitamin A [12] .
Can SITs Be Used in the Context of Large-Scale Surveys?
Household survey programmes, such as the UNICEFsupported Multiple Indicator Cluster Surveys, National Micronutrient Surveys, the USAID-supported Demographic and Health Surveys (DHS) [13] and populationbased representative surveys, offer the possibility to collect data for better planning and design of mitigating interventions and support for monitoring and evaluation of interventions, programmes and policy changes to respond to the DBM. SIT-derived nutrition indicators could be integrated in such survey programmes to complement and strengthen national and regional responses to the DBM. SITs follow the same procedural steps involved in national surveys with due consideration for ethical practice [14, 15] . Examples of such nutrition indicators include adiposity (body fat mass) and lean body mass, exclusive breastfeeding and vitamin A status. Their use lends a great opportunity to collect information on nutrition indicators that are otherwise impossible to obtain with standard nutrition assessment methods. In particular, the ability to accurately measure excess body fat as an important risk of nutrition-related noncommunicable diseases [16] [17] [18] [19] and the ability to measure breast milk intake and the exclusivity of breastfeeding [3, 20] are of profound public health relevance. Alternative indicators based on anthropometry (e.g., BMI) remain crucial for screening and categorising individuals based on risk of disease, but in contrast to body fat, they do not allow nuanced interpretation of underlying metabolic pathways [19, 21, 22] .
Strategies for scaling up the use of stable isotopes in large population surveys have yet to be considered. Integrating the use of stable isotopes in large surveys was the focus of a Working Group (WG) at the International Symposium on the DBM "as part of an effort to strengthen data availability and capacity at national and regional levels to meet international commitments in the framework of the SDGs". The WG was attended by a diverse group of stakeholders from academia, government ministries, UN agencies and practitioners. Discussions were guided by the following points: (1) relevance of SITs in national surveillance programmes, (2) practical and financial considerations when choosing SIT-derived nutrition indicators, (3) processes to be followed for integration of SIT-derived nutrition indicators in national surveys and (4) potential challenges and opportunities, including linkages and partnerships. What follows is a brief summary of the input and outcomes of this WG.
Proposed Strategy for Integrating SITs in Large Population Surveys
To integrate SITs in national data systems, the WG made practical considerations on cost, sample size, need for rigorous training and capacity building to employ field studies. Generally, stable isotope-based indicators are relatively expensive due to associated costs like material, logistics and equipment. Second, analysis of stable isotope enrichment in biological specimens is dependent on specialised equipment. Although portable Fourier Transform Infrared Spectrometers are available for body composition and breast milk assessment, the equipment is costly and may not be easily used in the field for large surveys. Furthermore, challenges with standardisation of field procedures and practicalities in stable isotope assays have been reported previously [23, 24] . Given these considerations, the WG concluded that SITs are best suited for use in sub-samples of population surveys and for validating other tools to be used in future surveys. The potential for wider scale-up could be more fully explored following validation studies that are incorporated in larger surveys. Moreover, such validation studies offer the opportunity to consider novel methods that are more affordable, field-friendly and possibly include developed handheld measurement equipment.
In summary, the WG identified upcoming national surveys in several countries as opportunities to test the applicability of SITs in population-based nutrition surveillance. It was suggested that SITs should be used in a pilot survey prior to full data collection to validate methods and logistics with higher potential for cost-effective scale-up. For example, deuterium dilution may be used to validate bio-electrical impedance analysis measurements for body composition assessment. The validated bio-electrical impedance analysis can then be applied to a large sub-sample in the actual DHS survey. Another example was to test and validate simpler protocols for assessing exclusive breastfeeding using the DTM technique since the existing protocol requires a 2-week follow-up period for saliva or urine collection. A shorter DTM protocol would reduce both observer and participant burden and may be more cost-effective. One emerging opportunity is the need to validate new tools for body size and volume measurement based on laser technology [25] and handheld 3D scans before they are rolled out for use in large population surveys. The main challenge remains how to ensure standardised and rigorous training in large population surveys involving bigger sample sizes that are typical for studies involving SITs.
Conclusion
Monitoring of the SDGs and global nutrition commitments based on accurate data is critical. Upscaling the capacity to collect accurate and timely nutrition indicators in the context of large population surveys is needed. Broadening the array of nutritional indicators to include novel aspects that improve evidence-based synthesis and policies and programmes is recommended. With SITs, accurate data on body composition, exclusive breastfeeding and vitamin A status can be collected, eliminating the need for less informative or logistically difficult methods.
Perhaps more important, there is great potential for stable isotopes to be used for the validation of simpler field techniques that can then be used at scale in national household surveys, including DHS. Through this approach, individual countries will have greater capacity to make fully informed policies and programmes that will bring them closer to achieving nutrition-related SDGs.
